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TITLE: _* The gffect of rmediate Transformation"‘Products on the prone-

Inte
ness to Cold Brﬁ'ﬂeness a‘Of St:'uct,ural Steels 4After High Tempering
\ )
PERIODICAL: Y 8b.: Materialy Nauchn.-tekhn. konferen'csii po probl. zakalki
v goryachikh sredakh 1 promezhutochn. prevrashcheniyu austenita,
vol 1}, yroslavl’, 1957, PP 193 - 205

ABSTRACT: The effect on ay at +20, -25 and -50°C caused by isothermal ;
quench—hardening within a temperature range of 200° - 400°C and
tempering at 500° - 650°C compared 10 o01l-quenching and tempering
at the same temperatures, was 1nveftigatefl for geveral sinelts of

the folloying steel grades: HOKN, HOKON} KorkniMAY 4gg2) and
35KNnGSA .\ It was established that 1gothermal quenchohardenigg"‘of
10K, BOKnN and HOKhMHNA steel within 2 range of 2007 - 300°C and
tempering ab 500° - 650°C ensured the same ay atb negative tempe-
ratures as conventional quench—ha.rdening and tempering at the

_Card 1/2 same temperatures. _Fractures of the gpecimens were also similar.
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The Effect of Intermediate Transformation Products on the Proneness to Cold
Brittleness of gtructural Steels After High Tempering

Isothermal quench-ha.rdening at 350° - 140000, i.e., in the upper range of inter-
mediate transformation entailed reduced & and deteriorated appearance of the
break, 35KnGSA steel reduces sharply a; at lower testing temperatures inde-
pendent on the method of quench-hardening: The drop of ay at lower temparatures
appears less in s*eel quench-hardened and tempered to RC 50 than in steel tem-
pered to Rc 28 - 32, A sharper pronounced proneness to cold brittleness in pro-
ducts of 1sothermal quench-hardening in the upper portion of the intermediate
range after high tempering is explained by microstructural heterogeneity, arising
as a result of stratificationof supercooled austenite into ferrite and austenlte
, enriched with C, which preserved a definite orientation., 1In the lower portion
of the {ntermediate range the dimension of austenite particles and the degree of
1ts enrichment with C 1s lesser, reducing the microstructural heterogeneity and
approaching the structure and properties of steel to the state of tempered
_martensite, '
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';z"anslation from: Referativiyy zhurnal, Mashinostroyeniye, 1959, No. 6, P. 117,
R 20941 s '

AUTHOR: Yelizarov, B. I.

TTITLE:, geisntific and Tochnical Conference o Hardening Steels in Hot Media
andAIntermediate Transformation of Austenite

PERIODICAL: yaroslavsk. Prom-st! (Sovharkhoz yaroslavsk, ekon. adm, r-na), 1958, /
No. 1, p. 59 . '

TEXT In December 1957, & selentific and technieal conference was held at
yaroslavl' on the problem: fiapdening steels in hot media and jntermediate trans-
formation of austenite". Theoretical questions were considerad of tne intermediate
transfomation of austenite, the structure, and the phase compostion of_ the pro-
duets of austenite transformation; the influence of the intermediate austenite
transformation products on the propertles of steel; thie methods of plotting the
thermokinetic diagrams of austenite gransformation and their utilization for
debermining the thermal treatment conditions; the jgothermal hardening and othsr
mathods of hardening in hot media. The Conference noted the prao‘ciced valus of
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Scientific and Technical Conference on Hardening Steels in Hot Media and Inter-
mediats Transformatlion of Austenite

using thermokinetlc diagrams for determining the thermal treatment conditions of
different products., The successful spplication of isothermal hardening 1s shown
in the lectures for enhancing the structural strength of the parts in mechanical
engineering, for erhancing the endurance and strength of tools of high-speed and
other tool steels; the technological advantages of hardening in hot media ars
pointad out. [

\

Transiator's note: This is the full translation ‘of the original Russian abstract,
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Scientific—Technical Conference on Hardening in Hot Hedie and
Intermediate Transformation of Austenite (Yaroslavl')

2) Intermediate transformation stops when 2 certain
quanbity of non-decomposed austenite gtill remains,
whereby the completeness of the transfornation increases
with decreasing temperature;
3) Piffusion redistribution of carbon yakes place during
intermediate annealing;
4) Decomposition of austenite in the intermediate range
as well as the penetration after completion of the
transformation leads to & decrease of tke martensitic
oint of the non-transformod austenite;
5) On changing over from the pearlitic %o the intermcdiate
range, & preak occurs in the continuity of the change of
the degree of dispersion, hardness and other properties
of the decomposition products;
6) In the decomposition products of the lower part of
the intermediate reglion existence of the setragonal
o~phase 18 detected;
) The products of decomposition of the upper part of the
intermediate range are most frequently nfeather" shaped,
Card whilst the decomposition products of the lower part are
2/29 aciculars;
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Scientific—Technical Conference OR Hardening in Hot Hedia and
Tntermediate rransformation of Austenite (Yaroslavl')

8) Intermediate transformation is pccempanied by the
formation of & relief on the polished gurface of & cut;

) In steels which are alloyed with carbide forming
elements, the intermedliate tronsformation is characterised
by a separate branch of the C-shaped curve vhich is
separated from the pearlitic range by @ zone of relatively

stable austenites;
10) Irrespective of the chemical composition of the steel
the carbide in the jntermediate tpansformations is a
cementite Type carbide and,as regards the contents of
alloying elements,it does not differ froam the average
composition of the steel;
11) The static strength and the physical properties of the
deconposition products of the loweTl part of the intermediate
range does not differ materially from similar properties
of the martensite products tenpered to achieve the sane
hardness;)
12) The decomposition products of the austenite in the
intermediate range after high temperature tempering have
Card less favourable mechanical properties than the structure
obtained after hardening for obtaining maertensite followed




"APPROVED FOR RELEASE:

e A
T B S DRSS T AN
B O R B G L A B Y

Intermediate

TSP
TR

vy high gemperature

1%) A full
austenite
causcs

in their P

tion of

elenentary
transformation PIro
They pointed o
redistT
but to diffusl
Depcading
transformation tenpel
ne carbon concen

dve to
austenite
the
and the

auctenite

the proce
at o late

appearance 0
tempeT prittleness
crystalline
poctor of Technical
"on ©

Austenite

reactions,
duets of aupste

auctenite.
decreace of ©

of corbides.

and even

aper "On

nay vaxe

S5
r stege ©

03/15/2001

BiiTiey XA

Scientific—Tochnical conferenceé on Hardening
Transformation

gar region of the

ut thab transformution i
ibution of the alloying
jonal reiistribution of

cition of the S

Tn some CaLCS (fozx
of carbon aprichash

IR AR
i R R R R cme———

[y

CIA-RDP86-00513R001962610010-

129—58-5¢16/17

in Eot
of Austenite (Yaroslavl'

temperings
a partial decomposition

a particular variant ©

fracture. »

a R, I. Bntin and L.
Intcrmadiate Transforad-
ol data on the

communicated @xper
shructure and composi
nite in the

-

or. the coipo
abure,
tratiion
place,which ig dus to

- jnsteance

£ the transformation is

the rosidud

1edia end

)

of ‘the

intermediate ranst
£ irreversible

cterised by 2 trans-

1. Kogan

ion of

nediun range.

n this ranse 3s not
elements

in the

acc or @

en incrsiist
in Ythe reoidusl
scparatin;

out
pickel s
1 austenite
folloved by @

in

geels)

5

TR

B



"APPROVED FOR
2B ST A TS S R R SR RELE .
B EASE: 03/15/2001  CIA-RDP86-00513R00196
_ S R L S S s 2610010-5

REHEEPLE |
g

: [
et

v 129-56-5—16/17
Scientific-Technical confercnce On Hordening in ot tedia znd
Intermediate Transfornation of Austenite (Yaroslavl')

separabion of the cerboi phose £rom the suctenite and its
impoverishﬁent in carbolt. Araileble data on tha tetra;onal
ghracture of the ¢~phase which forad in the intermediute
range, On the partensite character of the ?olymorphoue
Ny~ O transfornation in cz2rbon-frec alloyed iron in this
range and OB the foraation of & micro~rolief indicate
that the c-phase during Shis transformation ig forned earding
to the nertencite tyre. Peling into consideration the
obtained data, the authord conpider that transformabion cf
the sustenite in the intermediate range 18 duc to @
redistribution of tre carbon in the auetenitc and &
formation of sectionse with snereascd and with reduced
carbon concentrntions. sections of the cussenite with
reduced carpon concentration transfor invo wartensite
and those with inereased carbon concentrations ray poscess
o daiffering gtebhility aepending On the alloying -nd on she
transformation Lonperature; under certain conditions
carbides will start to geparabe out from the auctenite.
Card Pransfo mations cimilar in character O the intcrmcéintc
5/29 transfornation of the austenite are gpecific featurcs of
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Scientific—Technical conference on Hardening 11 gt Media and
Intermediate Transformation of Austenitc (Yaroslavl’)

the alloys contzining elements with sharply differing
speeds of aiffusion (drcn and carbon in steel).

Candidate of Technical Sclences L, 1, Pevzner,

G. D. Kubyshkina, if. 11, Popova, 1, S. Zaslavskejs,

G. M. Rovenskiy in their paper "On Intermediate TrensfCTmic-
tion" jnvestigabed in detail the phase conmposition of the
products of intermediate trancfornabion. Particularly
valuable are the X-ray structural end the chemical analyses
of the residual austenite which 18 precipitated electro-
1vtically. The authors compared producte of intermediatc
rransformation in ¢cr ond 581 steecls. They stated thet
in chromiumn steel cleaTr lines of thg carbide FeC vere
observed by X-Tay analysic from 280°C onwards, wRilst in

sil%con gteels this carbide is deteccted only from the

400°C isothern onvierds, They also investigated +he problen

of redistribution of alloying elcments (Cr and si) during

intermediate transformation. It was estatliched that in

card the noq-decomposed austgnite, the silicon cqntcnt is

6/29 approxlmately equal %o it average contcng in the initial
austenite, In chromiun gseels at 280-%50 C, the chromium
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Intermediate Transformation of Austenite (Yaroslavl')

that two elementary processes tale place, namely y-+ o
transformation according to the mertensitic kinetice
in the impoverished section and carbide separation frua
the enriched section,
The authors found that in silicon steel an enrichment
with carbon of the residual austenite talkeg place after
ordinary hardening and tempering. The degree of enrich-
ment of the austenite reaches the same values as in the
case of iso-thermal intermediate transformation, Taling
this fact into consideration, it is assumed that during
low temperature tempering decomposition of the residual
austenite takes place according to the laws governing the
transformation of super-cooled austenite in the inter-
mediate range. Therefore, the authors arrived at the
conclusion that the favourable mechanical propertics of
silicon steels after isothermal hardening arc duc to a
particular structural state: a disperse oa~phase with a
snall quantity of carbide which is coherently linked to
Card it and a considerable quantity of residual austenite,
8/29 V. V. Skotnikov in his paper "On the Mechanism of
Formation, Phase State and Structural Shapes of Products

: et i :
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of Intermediate Transformation of the Austenite"
investigated the siructural shapes and the properties of
the products of intermediate transformution in engineering
alloy steels on the basis of nicro-structural analysis
and hardness measurement, He found that the initial
products of intermediate transformation in low and aeéiua
carbon steels have a clearly pronounced lamellar structurc
vhich is similar to that of the eutectoidal structure,
vhereby the spacing between the lamellae decreases
regularly with decreasing transformation teaperatures,
It was established that the phase which is redistributed
in the products of intermediate transformation (vhich is
usually assumed as being a carbide phase) hes the
following features: the quantity of this phase cxcecds by
far the quantity of the carbide phase which can foria for =
given carbon content and this is particularly pronounced in
the case of low carbon steels; the speed of spheroidisztion
of this phase is incommensurably larger than that of &he
Card cerbide phase in pearlite; with increasing duration of
9/29  isothermal annealing, the dimensions of bhe particles of

TR T é&*‘i;ﬁa AR .{‘—gi.k‘».. SR Y T e e B e e S N R A s RS
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this phase will decrease appreciebly, they "dry up".

On the basis of his own and other results, the author
concludes that the mechanism of intermediate transformation
consiste in a diffusion layering of the super-cooled
austenite and has the character of 3 ecutectoidal
decomposition, Since one of the phases differs frou

the initial austenite only by the sharp differcnce in

the carbon concentration, the intermediate transformation
can be referred to as monotectocidal in analogy with
monotectic transformations, Sub-division of the
intermediate range into two regions is due to differences
in the nature of the formed a-phase: in the upper region
ferrite forms with carbon concentrations approaching the
eguilibrium one, whilst in the lower region the ferrite
;5 saturated with carbon (low carbon martensite)., The
gutvhor disputes the phenomenon of sclf-braking of the
soacess of intermediate transformation since one of the
phases of the formin; product consists of carbon enriched
austenite, The formation of a cerbide phase is due to
secondary processces waich take place after the basic
process of layering of the initial oustenite,
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P. V., Romanov rcad Gthe paper "lature of Inbormedlate
Structures in the Light of Relations Governing the
Thermo-Xinetic Transforuatiorn of the Austenite”, On the
basis of a large nuaber of thermno~kincetic diagraas

plotted by the author, relotions were cstnblished

governing the transformation of austenite during
continuous cooling of binary alloys for iron with carbon,
nickel, molybdenun and chromium and also for steels

with 1, 2 or a larger number of alloyiny elements,

The author cxpressed the view that the nature of
intermediate transforaation of austenite in alloy steels
differs from that of isothermal transformation (in the
internediate temperature range) of carbon steel. He
proposes to consider the first as a polymorphous transform-
ation of the allcys iron-alloyinyg element with a reguler
reconstruction of the lattice y-»o . The second is
considered as decomposition of the austenite which is
determined by the diffusion of the carbon during isothermal
annealing., He proposed a differing terminology for
designating the decomposition products of the austenite

ROVED FOR
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of alloy steel and of the products of isothermal

transformation of carbon steels,

L, P, Ivanova in her paper "Features of Inbtermediate

Transformation of Austenite in Silicon Steels" investi-

gated the intermediate transformations in the steels -

6082 and 37KhS on the basis of the magnetometric and

X-ray structural analysis, measurement of the electric

resistance, determination of the mechanical properties

and application of chemical and X-ray structural analysis

of electrolytically produced sediments, On the basis

of the experimental data, the author concludes that,

during intermediate transformation, self-diffusion of iron

occurs in silicon steels with a slow diffusion of carbon

which is impeded owing to the presence of silicon,

V. T. Biryulin and Doctor of Technical Sciences

V. D. Badovskiy in their paper "On the Influence of Iso-

thermal Hardening on the Mechanical Properties of Steel"

investigated the impact strength ard the hardness of the

; steels 4OKhNMA, 35KhGSA and 38KhMYuA as a function of

Card the hardening and teupering regimes, The magnetometric
12/29 method was used for measuring the cuantity of residual
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Scientific-Technical Conference on Hardening in Hot Media and
Intermediate Transformation of Austenite (Yaroslavl')

austenite and for plotting the thermal kinetic diagrams
of the super-cooled austenite, The authors point out
that long duration (100 hours and nore) annealing in a
hot medium leads to a decrease of the impact strengtg
vhereby in hot media with temperatures of 200 to 3%00°C,
the impact strengthnﬁ?qgggées at first, reachins; a certain
value with increasing/& ion and, then, the
impact strength begins t8 decrease, If the uedium has a
temperature of 350 - 400°C, a continuous drop is observed
in the impact strength with increasing duration, Comparing
this phenomenon with the irreversible tenmper brittleness,
the authors point out that embrittlement of the steel
after ordinary hardening and tempering develops rapidly
(wighin a few minutes) for the temperature range 300 to
400°C and on  isothermal hardengnq it develops after
many hours. After hardening (300°C) the drop in impact
strength is accoupanied by an inter-crystalline fracture;
Card for the isotherms 350 and 400°C the fracture is intra-
13/29 crystalline, Occurrence of an intra-crystalline fracture
is attributed by the authors to the features of the micro-
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structure of the transformation products in the upper part
of the intermediate range, It was established that in
steel hardened from 400°C the inter-crystalline fracture,
which is characteristic for reversible temper brittlengsec,
is obtained only after high temperature tempering (675 C)
folégwgd by rapid cooling and subsequent embrittlement

at 0-C.

V. F, Senkevich and Professor I. N, Bogachev in their
paper "Isothermal and Step-wise Hurdening of Steel"”
analyse the mechanical properties of the engineering
steels 45Kh, 45G2 and 37KhS after treatment in molten
alkalies, On the basis of their results the authors
arrive at the conclusion that isothermal hardening in
molten alkalies is technologically favourable for a
number of steels and ensures favourable mechanical
properties, However, this is possible only within a
narrow range of super-cooling temperaturcs and deviation
from this range can be accompanied by a sharp deterioration
in the properties, particularly of the impact strength,
For Steel 45G2 and also 40Kh, the hot hardening is a more
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reliable method of heat treatment in molten alkalies
and this is particularly suitable for components of small
and medium sizes,
Candidate of Technical Sciences N. I, Popova in her paper
"Influence of the Products of Intermediate Transformation
on the FPhysical and Mechanical Properties of Enginecering
Steels" investigated the influence of various quantities
of intermediate transformation products (at 300 to 450°C)
on the mechanical properties and on the appearance of the
fractures of specimens of the Steels 55KhNZM and 3S5KhNIM.
The steel structure was investigated by optical and
electron microscopes and also by chemical analysis of the
carbide sediment of steels with differing initieal
structures, Studying the character of the changes in
the mechanical properties of the steel, hardened according
to various regimes, as a function of the tempering
tenperature, the author established that the influence of
intermediate transformation products on the mechanical
Card properties of the steel depends on the temperature at
15/29 which these transformations teke place, The quantity of

o Teia b G
ﬁ%g & i A

R

AlsPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5"



" s
BRI SRS T e T B AR

"APPROVED FOR RELEASE:
e : 03/15/2001 CIA-RDP86-00513R001962610010-5

- 129-58-5-16/17
Scientific-Technical conference on Hardening in Hot Media and
Intermediate Mransformation of Austenite (Yaroslavl')

the decomposition products of the asustenite forming at
%200 °C has practically no ipfluence on the yield point,
the impact strength and the character of the fracture of
the steel compared with the corresponding characteristics
obtained after ordinary hardening and tempering at the
game temperature. The decomposition products of the .
sustenite forming at higher temperatures (350 and 400 ¢)
bring about a reduction of the vield point and the iwmpact
strength and also 2 less favourable appearance of the
fracture whereby the quantity of the products for which
a deterioration of the mechanical properties ig observed
will be the smaller the higher the decomposition tempera-
ture. It was detected by means of the electron micro-
scope that,after hardening,the ateel (with products of
intermediate transformetion) has & non-uniform structure
with a non-uniform distribution of the carbides which -
increase with ingreasing igothermal temperature, After
tempering at 600 C the non-uniforaity is conserved and
Card the quantity of carbides rewaine the same as that after
16/29 hardening, The structure obtained after tempering of the
nartensite is uniform and contains a uniform distribution
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of disperse carbides, Analysis of the carbide sediments
shoged that after ordinary hardening and tempering at
600°C the carbides contain Cr, Mo and Mn in guantities
which are near to their respective contents in the
carbides of residues of a2nnealed steel, The compositions
of the carbides will be the same in the prgducts of
transformation 8f austenite forming at %00°C and equally
tempered at 600°C, The carbide dep%gits of the productg
of intermediate transfogmation fornf*at 350, 400 and 450°C
(after tempering at €00 °C) proved to have a lower content
of Cr, Mn and Mo, On the basis of the obtained results,
the author concludes that the physical and mechanical
properties after temperinz of steel hardened to obtain
nartensite differ from that of steel which contains in
its structure products of intermediate transformation.
Apparently,this is duc to the differing shape, magnitude
and character of the distribution of carbides and also
to the distribution of Cr and Mo Dbetween the carbide
and the metallic phases of these structures.
B, I. Elizarov and V, V, Skotnikov in their paper

Card "Influence of the Products of Intermediate Transformation

17/29 on the Tendency to Cold Shortness of Engineering Steels
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After High Temperature Tempering" investigated the impact
strength of the steels 4OKh, A4OKhN, 4OKhNMA, 45G2 and
35KhG3A at +20, -25 and -50°C, It was established
that as regards cold shortness after high temperature
tempering of steel following ordinary and isothermel
hardening, the investigated steels can be classified
in the following sequence: 4OKbhMA, 4OKhN, 40Kh, 45G2,
25KhGSA, The products of isothermal decomposition of
austenite in the upper part of the intermediate range,
after high temperature tempering, show a moreé pronounced
tendency to cold shortness than the tempering products of
martensite and the products of isothermal decomposition
of austenite in the lower part of the inftermediste range,
The authors explain this phenomenon on the basis of the
mechanism of intermediate transformation proposed by
V. V, Skotnikov,
D, M, Pomerants and V., V., Skotpnikov in their paper
"Features of Irreversible Temper Brittlenecss in the
Products of Intermediate Transforna%tion of Engineering
Automobile Steels" investigated the dependence of the
Card 18/29 inmpact strenzth and the change in the quantity of the

13

' IA-RDP86-00513R1962610010-5"




"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5

U IR TR TR
PR PR TR PR

TR PSR i § A T
QLS. M R BRI R R R R A ST i et e UL e U DS B R

12¢-58-5.16/17
Scientific-Technical Conference on Hardeningz in Hot Media and
Intermediate Transformation of Austenite (Yaroslavl')

residual austenite of the steels 40Kh, 40KhN, 40KnMMA |
35KhGSA OKhlM, 40KhGT and 45G2 on the temperature of the
mediun auring isothermal hardening and the tempering
temperature. They arrived at the following conclusions:
1) No definite relation was established between the
irreversible temper brittleness and the change in +the
quantity of the residual austenite;
2) temper brittleness of the first type will be the less
pronounced in isothermally hardened steel the higher the
temgerature of the isotherm and for the isotherus 350 and
400°C this type of brittleness does not occur;
3) the transformation products in the top part of the
intermediate range tend %o develop a particular type of
irreversible brittleness (second typeg which is
characterised by intra-crystalline fracture, The authors
attribute this type of fracture to the features of the
structure of the products of interuediate transformation,
which are considered as being a eutectoidal mixture of the
a~-phase and of the enriched austenite, fThe first type of
Card 19/29brittleness (with an inter-crystallite fracture) is
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assocliated with the process of carbide formation in the
matrix a-phase which is over-saturated with carbon in
the products of transformation of the lower part of the
intermediate region, Brittleness of the second type
develops as a result of the processes of tempering of the
Y-phase which distributes in the ferrite within the limits
of what was originally the austenite grain, In a number
of cases, even before tempering, the presence of carbon
enriched austenite-martensite can cause brittle fracture
along the grain. This elucidates the observed intra-
crystalline fracture of transformation products of the
upper part of the intermediate region which manifests
itself strongly after tempering,
Candidate of Technicsl Sciences N. V, Kazakova and
N. V., Koroleva in their paper "On the Influence of the
Decomposition- Products of the Austenite in the Intermediate
Range on the Tendency of the Steel to Develop Temper
Brittleness" investigated the influence of the products
of intermediate transformation on the tendency of the
card 20/29stee1 to develop reversible temper brittleness and to
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elucidate the nature of this phenomena in the steels
S5KhH3, 35KhN3M, 55K§N5V and 35KhM after 1sothcgmal
hardenlng at 250-450"C and tempering nt 600-630°C with
various cooling uvpeedsy, The lupact strength was tested
at temperatures between +200 and -1807C,studying also
the character of the fracture and the micro-structure
of the steel by means of optical and electron microscopes,
Evaluation of the tendency to develop temper brittleness
wag carried out on the basis of the temperature of
transition of the steel into the brittle state. The
authors arrived at the following conclusions:
1) A partial transformation of austenite in the inter-
mediate range during hardening has practically no
influence on the character of separatingout of the embritieling
intergranular phase during slow cooling of the stecl after
tempering;
2) the intergranular phase which separates out during slow
cooling of the steel after teupering shows less influence
on the embrittlement than the orientated acicular

Card 21/29carbides which fora during the intermediate decomposition
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of the austenite, Therefore, if products of intermediate
decomposition are present in the structure, the fracture
of the steel in the case of impact tests will proceed
along the grain even if the steel was cooled slowly after
tempering and an embrittled pPhase separated out at the
grain boundaries;
3) with increasing temperature of the partial intermediate
transformation of austenite (during hardening) and
increasing quantities of the products of this transforma-
tion, the critical temperatures of brittleness increase
both in the case of rapid as well as in the case of slow
cooling after tempering, In the first case the increase
is more intensive than in the second and,as a result of
that, the critical brittleness teémperatures are close to
each other, :
Candidate of Technical Sciences B, N. Arzamasov in his
paper "On the Hardenability and Through Hardenability of
Engineering Steels During Isothermal Heat Treatment"
studied these factors for the steel 30KhGSA by investi-
Card 22ﬁ§gating the hardness of the micro-structure and also by
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comparing the cooling curves of the core and of the

surface of specimens of various diameters with a thermo-
kinetic diagram,

The author established that the cooling
capacity of the investigated hot media depends on their
temperature and does not depend on their composition;
with decreasing temperature of the medium, its cooling
capacity increases appreciably,

R, P, Radchenko in his paper "On the Selection of the
Regime of Heat Treatment of Large Components by Means of
Thermo~kinetic Diagrams" gave data on the investigation
of the steel 35KhNM of various heats for which thermo-
kinetic diagrams were Plott *d on the basig of dilatometric
data for various austenisation temperatuges from the
inter-critical interval up to Ac + 100%C, He bas shown
that s 911 quantities of aluminiué
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along a cross section of a blank of 170 mn dia, (after
cooling in oil, in water and through water in oil) with
the properties of specimens cooled with various speeds,
The following conclusions were arrived at:

1) The products of transformation of the right part of
the intermediate range on the thermo-kinetic diagranm
after high temperature tempering possesses a low impact
strength end a low limit of proportionality and the
fracture of the specimens has a crystalline structure;

2) if the thermo-kinetic diagram of austenite trensforma-
tion is available, it is possible to establish the optinum
regime of heat treatment (of hardening) of components
without testing specimens treated according to various
variants,provided that the properties of the structural
components and the cooling curve of the core of the
component are knovin; ,

%) the cooling curves of the component found experimentally
for any grade of steel are epplicable also for other
similar grades of steel,

Candidate of Technical Sciences B, N, Arzamasov in his
paper "Dependence of the Fatigue Limit, the Strenghbh and
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the Plasticity of the Stecl 30KhGSA on the Regimes of
Isothermal Hardening" investigated the mechanical
properties for the purpose of establishing a relation
between the fatigue limit and other mechanical
characteristics on flat specimens of sheet made of the
steel 30KhGSA of a thickness of 2 mm. The specimens were
hardened in a hot medium of 250, 300, 350 and 400"C,

The duration of heating at these temperatures was such as
to obtain the fullest decomposition of the austenite

(15 mins, 40 mins, 5 hours and 1O hours resrectively),
The author concluded that on increasing theotemperature
of the isothermal hardening from 250 to 450°C under
conditions of an as complete as poseible decomposition
of the austenite, the fatigue limit of 30KhGSA stcel
increases,in spi%e of the decrease of the strength and the
yield point and also of the breaking strength and the
hardness, .

Professor I, N, Bogachev and R. I. Mints in their paper
"Combination of Heat Treatment with Oxidation in Melts of
Oxidising Agents" investigated the possibility of
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combining hardening or tempering in molten alkalies
with oxidation (addition of nitrite and nitrate sodium
salts), It was established that the process of
oxidation in these media takes place in Jumps whereby
a transition is observed from the lower oxide types
into higher types of oxides and, in addition to
oxidation, partial dissolution of the metal takes place,
An optimum composition of the medium has been worked out
and the treatment time was deternined which would ensure
obtaining an oxide film which posgsesses the highest
progective capacity. In this case,treatment at 400 to
500~C increases the resistance to corrosion six to
sevenfold compared to untreated conponents and three
to gourfold in the case of a treatment temperature of
300°C, Oxidation also incresses the wear resistance
of cutting tools, The currently applied treatment of
tools in a vapour atmosphere can be substituted by
treatment in molten oxiding agents,
Card I. G. Rivkin in his paper "Influence of Isothermal
26/29 Treatment on the Strength of Cast and Rolled High Speed
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Steel" drew attention to the fact that a considerable
broportion of cutting tools are scrapped due to cracks

and not due to natural wear, Therefore, the mechanical
Properties have been studied of
(static compressio

d

linlt) after various hardening r
hardening; 8te€-wise hardening

ture of 560°C (15 minutes); isothermal harde
Variant I) in

and transfer into a medium at
-260°C (three hours); combined sothermal hardening

cooling in a medium of 250-260°c (four hours)

appreciably
igh speed
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tool steels and the most effective proved to be the
combined treatment and the treatument according to
Variant I, It was established that isothermal hardening
increases the service life of the cutting tool,
Main Results of the Conference. There was a discussion
relating to the eory of intermediate transformation,
the structure and the composition of the products of
intermediate transformation as a result of which certain
important problems were singled out for further investi-
gation in this field:
a) Investigation of the structure and mechanism of the
formation of the a-phase :
b) Investigation of the structure of the steel by
electron nicroscopic and phase analysis;
c) Investigation of the fine structure of the y-phase
(distortion of the crystal lattice, of the size of blocks,
etc.) in conjunction with incomplete transformation;
d) Study of the transformation of residual austenite

Card 28/29 quring tempering in the intermediate range; /
e) Study of brittleness phenomena,
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The delegates of the conference pointed out the practical
value of thermo-kinetic diagrams for working out heat
treatment regimes of various components and the necessity
of more thorough investigations in various organisations,
It was pointed out that isothermal hardening is
successfully applied for increasing the structural
strength of important components in engineering and also the
strength and service life of tools made of high speed

and other tool steels. It was also pointed out that
hardening in hot media has certain technological
advantages, e.g. reduction of the distortion and of the
residual séresses,,shortening of the heat treatment

cycle, possibility of obtaining a bright and an oxidised
surface, The necessity was stressed of wider utilisation
of progressive methods of heat treatment,

(Note: This is a complete translation and not an abstract).

AVAILABLIE: Library of Congress.

Card 29/29 1, Conferences-Metallurgical-Yaroslavl' 2, Steel-Hardening-USSR
: 3. Austenitic steels-Transformations
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Translation from: Rererativnyy zhurnal. Mashinostroyeniye, 1959; Nr 16, p 7 (UssR)
_ AUTHOR;3 Yelizarov, B.I,

TITLR: Checking the Quality of Production and Maintenance of Accuracy of Gages

at the Yaroslavl! Motor Works

'PERIODICAL.{ Yar'osl'avsl;:. prom-st? (Sovnarkhoz Yaroslavsk. ekon, adm, r-na), 1958,
S . Nr 8, pp 37-39 : .

ABSTRACT: The organization and methods of the tachnical control of materials, semi~
manufacture and finished products as well as the manufacturing processes
in the assembly shop, the foundry, the forge and in the thermie shops are
deseribed, The work of the central gaging laboratery, of the control tnd
checking points of the various shops and the checking rooms for precision
measurements to secure the agourasy of control instruments and the uni ¥
formity of gages at the Plant, was reviewed,
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Asymptotic methods for the calculation of transients in low-frequency
filters. Radiotekhnika 14 no.2:63-69 P '59, (MIRA 12:1)
(Radio filters)




"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5

ANS R LA S A B B BRSO L =
A R e T S I i T WY i L R R At S

Txi
>

T e B s RO Dy I S SN R S e Bl e, R D
PR N L L Pl SRR LU LN NG TP A NI RO NS Bt IS IR L AT

', 27589
$/108 61£016/b10/002/006
 9.as90 | D205/150
AUTHORS : Yelizarov, B.V., and Makarov, G.I.

TITLE: Transients in delay lines with a great many sections

PERIODICAL: Radiotékhnika, v. 16, no. 10, 1961, 10 - 19

TEXT: This article was read in May 1960 at the Radio-Day All-Union
meeting of the Scientific and 'fechnical Society of Radio Engineer-
ing and Electrical Communication im. A.S. Popov. The present ar-~
ticle is a continuation of the work of the authors (Ref.1l: B.V.
‘Yelizarov, G.N. Krylov, G.I. hekarov, Radiotekhnika, vol. 14, no,.
2y 1959; Ref. 2: V.B. Yelizarov, G.N. Krylov, G.I. Makarov, Radio-
‘tekhnika, vol. 14, no. 10, 19595 on the use. of asymptotic methods *
for determining the transients in delay lines. The circuit conside-
red in this article consists of n symmetrical identical M-type sec-
~tions Fig. 2 of a low-pass filter connected in series, loades by
ZL and excited from a voltage generator with internal rcsistance

zg. The properties of such a circuit are studied by deriving its
Card 1/9 '
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transfer coefficienté'K(X)

—— s et

Zut. 227, o~

+ 24 At i—a
2.4 23| ch -‘_29_ ] 9
“ ¥[° "t gy’

‘ (Zr 2L (2. — —ang :
where Zc’ ZL’ Zg, g - are functions of dimensionless complex fre-
quency x = p/w and ui - the cut-off filter frequency, g - being
the propagation constant. The stationary characteristic is found

considering T -~ sections only and Z Rg and Z = Ry, 80 that

/K (x) =

(2)

SRl R - (4)
3j zo Z:(0)
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can be introduced. K(x) can then be repregented as

Kt Ke . i ' E ST s
| K(x)= R fa(x) =chng + LT shng./ (18)

and the output voltage by

—-—

o+ o

v U= j‘ K (x) U (x) €*dx, © = ut, (19)
out 2r | I SR 8 o

where Vin(x) ~ the generalized spectrum of input voltage. The de-

termination of the root sign in K(x) is arbitrary since after the A<\
transformation of ny perboliec functions fz(x) is represented by a
polynomial of the order 2n + 1. It can also be shown that f2(x¥

has simple roots - and :

if ¢, = —=0X hencex:i;——]'———— (20)
1 =5 |
\/1 +(1 - m2) x2 \/m2 -(1 - m2) 12
Card 3/9
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wheré m=\1«%/1+7%. Also
t, = sh g/2 . - (21)

80 that —_— i VTF T (rht '542'
L : ng=— it 142

o) -y '
g= .f;rth | AEY f§¢ @) 1 (}, +3i Q(V T4 20— . (22) K
Yottt o L (Vl+x'+@)(Vl+x'fr,__)

and finally from (22), (21) and (20)

(V'+"+’d(V1+x‘+fc))]
(Vl+x'—r‘)(/1+,s_,,g)
(- L opps g W IER+rd (VTF A+ 1)
l/m’ {1 m‘)sh’[ (2.! '('/l.i.xl_,‘)(y—;j_g))‘l
" s=0,1.. ¢

2zls—In

sh

P

X ==
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is.obtained, Taking the real and imaginary parte of Eq. (23), ex-
presslons of the type of

« = fy(a, B); B = £,(ay B) (24)

are obtained. from which ¢ and f can be consecutively obtained.
Functions f3 and ,’c‘4 are very complicated. Their iterative expres-

slons converge very quickly, however, , and are non critical with
respect tuv the initial approximation, e.g. the evaluation of roots
for n = 50 using the fast computer CTPENA (STRELA) takes only 3 mi- -
nutes. Knowing the poles of K(X) and of Uin(X), U...(t) can be re-

out
' presented as

1) == —tXl® Leaitge 1
wd TR T PR LT )
4 B e L U
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'Ust(r) is the steady state solution for poles of Uin(x) and all

other terms tend to zero for * ~ o and determine the transients.
" For convenience the constant factor U0 can be extracted and then

Uput (T) = U U, (v) w;th
m Uy (r) =1 (27)
« T—> 00 .
-and only the graph of Ul('r) can be plotted. All calculations were ‘).\

made by the auvthors after programming the "Strela" computer and
much numerical material has been compiled which because of the li-
mited space could not be reproduced in the article. Only Ul(‘t‘) for

n =5 1s given in all figures and graphs. For larger n the reason-
ing remains the same but the transients become much lengthier. The
graph of Ul(r) is given for various ., if Tg = Tp = 1 with unit im-

pulse function at the input. The values of Xy BB, Ms and % for

P hEs SEl BE ey
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% = 0 are given in_tabulated form. As may be seen the change in mu-
tual inductance strongly influences the delay and the shape of the - -
signal. If at the same time # >0, the delay only varies, for #x-=0
both the delay and the signal shape are changed. From the point of

view of overshoots there exists a certain optimum value of 2¢. This
value is %opt = - 0.25. Fig. 6 shows Ul(r) with input signal

. , _[0 <0 o e - (28)
g9 {ngs S0 %=
- - - = . b ; =
for r, =Ty = 13!20.- wc/w0 = 0.5 (w° = ;736) for various ¥ and 2, =
= 0.,2. Curve 1 - .Qc = 0.2, ¢t = 0; curve 2 -Oc = 0.5, ¢ = 0.3; curve

5 - Qc = 0.5, « = 0§ curve 4 -K?c = 0,53 «« == 0.3, With a further

increase in frequency the length of transients rapidly increases ,&;\
and the effect of parameters begins to be felt. The characteristic
shape of output signal for frequencies near the cut-off is shown.

The envelope of the signal, while oscillating slowly tends to its

Card 7/9 - ‘ /
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‘steady state value and time taken depends on all parameters but
mainly for.Qc —> 1. The derived exact expression (26) allow not on-

1y certain physical phenomena to be demonstrated but are also use-
ful as a means of checking the accuracy of approximate expressions
derived earlier by the authors (Refs: 1, 2: Op.cit.). The main term “x\
of L .

- : —~

U..,(=)=—;-[2né"’%'ldt—hj. | ' (29)

describes the process more accurately than the expression obtained
earlier (Refs 1, 2: Op.cit.) and is handier in calculations. The
case of a unit impulse input is then considered. There are 8 figu-
res, 3 tables and 4 Soviet-bloc references [Abstractor's notes
Ref. 4, although in Russian, is a translation from an English-lan-
guage publication]. : ~
SUBMITTED: February 11, 1960 ginitially)
. December 19, 1960 (after revision)
Card 8/9
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Moethod for calét}laiing transients in low-pass ladder-type filters

naking allowance for iosses, Vest, LGU 18 no.10s131-133 '63,
' ] ‘ (MIRA 16:8)

(Blectric filters)
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1.Iz l-go khirurgicheskogo otdeleniya (zav. - kand. med, nauk P.N,
Sholom) Krasnodarskoy gorodskecy bol'nitsy Ho.3 (glavnyy vrach K.A.
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Translation from: Referativnyy zhurnal, Mashirnssiroyeniye, 1959, Ho, 10, p. 182

# 38663

»

AUTHOR: Yelizarov, D, F, {

TITLE: The Use of Oxygen in Foundry Prcduotion\

PERIODICAL: Tsekhn,.~¢kon. byul, Sovnarkhoz Zaporozhsk, skaa, adm, r-na, 1958, \////
A No, 3, pp. 15-18 .

TEXT: Cagt iron in e ladle-convsrisr of 0,7-t holding capacity is blown

through with oxygen, The tuyere is locatzd in-the lewer part of ths ronvartan,

A flexibls hose 1is cornscted to 1t from the »educsr of the delivsry ramp, to )
which O, c¢ylinders are connected, Cas! lren h&‘fiﬂ% A temperaturz oi' 1,300-1,400%C
is poured intc ths converter, heatsd up tn ACO-700°C and %1lt2d at an angie of
30°. 0. 1s supplied scmswhat earlisr than ih2 convertsr {s turnad inio tke
verti&ai position, The blcowing conditions ara datsrminad by tne nacessary
quantity of C {gensrally in the zcurse of £-10 minutas at a prassure of 5 at,).

Translator's note: This 1s the fll transiaticn of ths original Russian abstract,
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30: Vechernyaya Yoalus, Apr, 1947 (Project ,‘1’7‘,36)
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skikh nauk,

Inveatigation of tubbling in deasrators. Trudy MEI no.25:11¥3-155
155  (Feed-Water purification) (MIRA 9:7)
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BRLINSKIY, A.Ya,, kand. tekhn, nauk; YELIZAROV, D.P., kand. tekhn, nauk,

Feod-water pumps for electrical power plants o lnpor-l:igh and super-
oritical parameters, Teploenergstika 4 no,12:78-81 D 57, )
(Rectric power plants)  (Pumping machinery) (MIBRA 10111
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steawpipe during the warming up period.
no.4:33-38 Ap !6of (MIRA 1338)

. o kovekiy energeticheskiy institute.
1. o 7 (Pipe flanges)
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. E194/E484
AUTHOR: Yelizarov, D.P,, Candidate of Technical Sciences
TITLE: Stresses in the Walls of a High-Pressure Steam Pipe

During Heating
PERIODICAL: Teploenergetika, 1960, No.l12, pp.19-23

TEXT: The tests described in this article were made on the main
steam piping of a once-through boiler type 67-CN (67-5P), a
schematic diagram of which is shown in Fig.l The steam pipe was
273 x 28 mm diameter, was made of pe;. xliticbsteel grade 12M%d
(12MKh) and operates with steam conditions of 100 atm and 510°C.
The piping assembly has two fixed supports on the section
investigated and the other eight supports have various kinds of u//
flexibility. There are three branch pipes. Before the tests,
calculations were made of the self-compensation of the test

section of pipework by the elastic centre method. Calculations

were made of the referred stress due to self-compensation and

internal pressure at piping sections near each of the fixed supports
assuming that with the piping cold the compensation stresses are

zero, see tables, No allowance was made for erection tension,

—
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Stresses in the Walls of a High-Pressure Steam Pipe During Heating

the influence of branch pipes or the weight of the piping itself.
Basides the stresses due to self-compensation and internal pressure
thore aro additional astresses due to temperature differences in the
pipe walls, The causes of the main types of such temperature
difference are discussed. Amonst others, there is a radial b//
temperature difference in the piping which may be sub~-divided into
static and dynamic components, the dynamic component arising only
during transient temperature conditions. The radial temperature
difference in the steam pipe wall causes additional tensile, axial

and tangential stresses at the external surfaces and a formula is
given for their calculation. The experimental equipment is
described, particularly the mechanical tensiometers, made of the

same metal as the pipework to avoid differential expansion, with

one end fixed to the pipework and the other resting on a roller
carrying a pointer, see Fig.2, The instrument for measuring
tangential strain illustrated in Fig.3 operates on a similar
principle, The placing of the various tensiometers on the piping

is described. Before the main tests were started, the tensiometer
Card 2/5
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Stresses in the Walls of a High-Pressure Steam Pipe During Heating

readings were checked by comparing them with calculated atresses

due to internal pressure or during hydraulic tests of the cold

piping. The main difficulty in using the tensiometers was in

making temperature corrections, The temperatures were measured

manually with a portable potentiometer by a single observer and

this took a great deal of time and, therefore, in working out the

results all the temperatures had to b2 referred back to a reference

time, This affected the tensiometer error. Nevertheless, the

results may be considered acceptable, see graphs of Fig.5, which ///
|

-gshows stresses in the wall of steam piping at the external surface

during heating and cooling.  The pipework was heated up three -
times and cooled down twice and the agreement between the results

is good, However, as the method of temperature measurement was
not-entirely satisfactory it was not possible carefully to follow
the stresses during transient temperature conditions, The total
axial stress on the upper surface of the tubing at the position of
measurement was nearly zero apparently because the measurements
were made near a bend and the upper surface of the tube was then

Card 3/5
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‘Stresses in the Walls of a High-Pressure Steam Pipe During Heating

put under compression during heating whilst the internal pressure

applied tension, the two practically compensating one another,

This is confirmed by measurements of vertical displacement of two

points on the steam piping by means of special reference points

fixed at the spring supports, see graphs of Fig.6., - The

experimental values of the stresses plotted in Fig.5 are somowhat _ |
higher than the calculated values. The tangen‘ial stress due to — i
internal pressure and the radial temperaturs difference, even on

uninsulated eteam piping are 2.88 + 2,5 = 6,38 kg/mm2 by

calculation as against 7 to 8 kg/mm2 by test, The axial stress

on the most highly stretched part allowing for radial lemperature

difference ig¢ 4 + 2.5 = 6.5 kg/mm? by calculation and 6 to 7 kg/mm?2

by test, The difference is apparently due to additional stresses

not allowed for in the calculation, for example, those due to

temperature difference around the circumference of the piping.

It is of interest to compare the stress values obtained with the

strength characteristics of steel grade 12MKh under these conditions,

B 3
% i
45,
ESl3
Py e
A S IR Rk
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The calculated value of the yield limit of steel 12MKh at a

temperature of 510°C at 16,6 kg/mm2 and the long-term ultimate
strength at 510°C for 100000 hours is 12 kg/mm2,  Thus, the D//

re_ferencea°

ASSOCIATION: Moskovskiy energeticheskiy institut
(Moscow Power Engineering Institute)
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Calculation of the permissible heating rate of steam pipes.
Teploenergetika 8 no.3:80-85 Mr 161, (MIRA 14:9)
(Steam pipes)
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Temperature stresses in steampipes made with 12KhM7 steel in
case of heating. Teploenergetika 9 no.10:59-64 0 162,

, (MIRA 15:9)
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(steampipes) (Thermal stresses)
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wire rcesistance strain gauges, the former being agplied in the

entire st cam—-temperature range studied (20 =~ 520 c), the use of ;
%o temperaturcs below 400 Sc. only .
d, tue corresponding axial stroesses

Stresses in eeee

_the latter being restricte
tha axial straing €. were measurece

‘heing given by:

A S

. E S : »
o, = ;TTT1FZ (e, +'vet) : o ‘.lk(l)

£ 4is the oclastic modulus;, § the.Poiésoniratio and 53 ’

where
the tangcntial‘&rain. Approximato values of € were obtaine
from Eq. (3), the magnitude of the tangential stress % being
prcliminarily detormined from: :
p 2 - | . B ; ‘
, o (&)

o
t~ j00 p2 -1

18 the steam {requency
present case

(kg,lcma) and p ;iﬂ the Oﬂuév/_i"do‘. T
to 1.3%. Measurements were .

vhere P
ratio, equal in the
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conducting during the warming-up stage lasting about 1o he In .
addition to axial strength in the eritical parts of the ateam~ ,
supply line, the temperature and ratc of hecating of the pipe walls,
steam pregsure, load on the generator and sevoeral other paramecters
vorne recorded.  The summarized rgsults are reproduced in Fige 3,
where the axlial streos o (kg/mm”) in the pipe is plotted against
the test tewperature (0 ocy, curves 1 and 2 relating, respectively,
to results given by the wire resistance and mechanical sgrain ‘
gaugae. The recorded value of 0 at 520 ,C wns 5 kg/mm~; taking //.
the calculated value of o} as .5 lkg/mm”, the shear stress ‘ -
2 = 0 and the radjal stress on the wall surface 0}, = 0, a
value of 1.77 kg/mm  was obtained Tor the reduced stress in the
tube. since the pegpmissible stress in austcnitic stecl tubes at =
570 OC is 7.7 kg/mm“, the results of the present investigation show
that cracking of the welded joints cannot be attributed to . . o )
excessively high, thermally-induced_strosses. Failures. of the ' '
welded joints are probably caused by ‘a combination of factors,
including the weakening effect of the welding operntioﬁ on the =
heat-atfected zone and the presence in this zone of additional,

Card 3/
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POLYAKOV A.L., 1nzh., YELIZAROV, D. P., kand. tekhn,nauk; VOLKOV, s, V., inzh
\_____‘__ ¢

Stressea arising in the heating of a stemapipe from atistenitic ste
Teploenex‘gotika 10. n0.2:69«73 F 163, -(MIIA ;633}.

l. TSentral'nyy nauchno-issledovatel'skiy institut tekhnologii i
mashinostroyeniya i Moskovaekiy energeticheskiy institut,
(Staampipes) - (Fipe, Steel)
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YELIZARGV, D.P., kand, tokhn,nauk; YASIN, S., insh, e

Tenslometer for determining metal stresses at high
temperatures. Izv. vys, ucheb, zav.; energ. 5 no.10:124~130
‘0 162, (MIRA 15:11)

1. MHoskovskiy ordena Lenina energeticheskiy institut.
: (Tensiometers)
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W., kand.tekhn.nauk; FEDOROVICH, L.A,, inzh.; YASIN, Sy
inzh. .

Stresses in the drum of a TP-80 boiler during its firing,.
Teploenergetika 11 no. 1:28-32 Ja 164, (MIRA 17:5)

1. Moskovskiy energeticheskiy institut.
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~ _YELIZAROV, D,P,, kand. tekhn, nauk; FEDOROVICH, L.A,; inzh.; YASIN, S., inzh.

Stresses in the austenitic collectors of a steam superlheater durirg
the firing of a boiler. Teploenergetika 11 no.6:37-40 Je '64.

(MIRA 18:7)
1. Moskovskiy energeticheskiy institut,
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. TITLE: Operabional obsmmom of emp m m- pipoa, with tho am of the new
.| system of MEL , L

'Al’ b . ’ .)7-’

BOURCE$ Teploenergob!.ku, no. . 8, 196&, o

TOPIC TAGS: croep, steam pouer plant, \eolding technology/ KX creep- n\easuring
. apparatus, 12Khi{F steel, TP 80 boiler

_ABSTRAG’I‘: Creeping of atom pipoa undm' oporuting conditions above L50C wne
-observed by measuring the increase in the pipe diameters in two perpendicular

(Moscow Power Engineering Inatitutd) made it possible to take continuous moasura=,
ments with a timing indicator without removing the pipe insulation,. The longitu-%
dinal distances between points at which measurements were taken were mede shorter -

apparatus is simple, and the procedure.is easy, it is advisable to make wider use
-of this mothod in the contrel soctions of ebean p:lpea 1n electr.lo pouorv stat:l.ons.
: 581?5*"1‘“' 2fom1uand3ﬂguree. SR L

APPR6VED FOR RELEASE 03/1 /2001 )

directions. Newly constricted apparatus of the Hoskovskiy enargoticheskiy institut

_than in the older methods in order to diminish the errors (see Fig, lon tho . .0
‘Enclosure)s Since tho results obtained in thess experiments were accurcte, the ; |

CIA RDP86 00513R001962610010 5"
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'| ASSOGIATION: uoakmuy dlergetiohsald,y maw.ue (Hoaoow Pomn' Enghworing f
,Instituta e
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Fig..1, A method for fixing the MEI gk
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;‘ L Mﬁ.,l?ié_l%éér EWT(m) /EWP () /EWA(d) /EWP( £ ) /EMP k) /EWP(2)/EWP (b )/ 2dA (2 JLARUEK.

[ acc N&“TTAP6000784 - UR/0096/65/000/009/0034/0038 |
i yit ! e |
.. AUTHOR: Goxelkin, B.G.(Engineer); Kraail'nikov,yg.n.(Engineer); Pedoro+
tch, L.A.(Engineer); Yelizarov, D.P.{Cendidate of Tech.S8el.); Pedosoy, 1

£<V
#K.T. {Gandidate of Tech.Bei): 7734 7 ,72
, : o . ; 7:3

Pl

FERINES ioh-c et

®  lORG: TeMIITMASh; MBI - |
- [ IR : 71 % S & 4R S ffﬁ

- IPITLE: - The problem of  the gtresses acting in a steam pipe made of 1
. ;- ‘ l4qu‘5g S !
. _|SOURCE: . Teploenergetika, no.9, 1965, 34-38

Tormjc TAGS: gfrqSB"é.vhalzsis?,,i!peax"lit/e :éte’el, ‘austenlte steel, ateam
" power plant, pipe/1KhiBNI2T steel -

BSTRAOT:*'Théfhigh"téﬁﬁératuré"COeffioient"of“linear"expansion~andwthe~-~

- how coefficien. of thermal diffusivity of austenitic steel bring about,
dn the wall of the steam pipe, higher temperature and compensatlon

tresses than in steam pipaes made of pearlitic steel. In the experinents
he initial pressure of the steam before the turbine was 170 bars and the
emperature was from 550 to 67090, Each block of the unit, with a power
lip to 150 Mwt, conaisted of a turbine and two boilers connected with the
" lturbine by four lines of main steam piping (two from each boller). The
;' Bteam piping tested was meade of 1Kni8H127 gieel and had a dismeter and a
7. 4all thickness of 219 x 27 mm. Haasuremsn/td of the stresseslrt high steam

|cad _1/2 - _UD0: 694.058.5:621.772.%.001.4

-«

s




"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5

PR AR AT SRR EEIR TS 4 R ER NS POTR I RN IR SR EAIR SRS IR B
SRR PO R P TR OV + S YK S Sl iy BT S I il O AN S SSRGS AT SO e T K

RN %

e
=3 AT T

ACC NR AP60007B4 / T iy
3 L

.. [temperatures was effected with type HEI*mechanical tensometere. The

~~ [fangential stresses were evaluated by calculation and, knowifig the tan-

pential stress, it 1s possible to calculate the tangential deformation.
Finally, the axial stress can then be caloulated. A serles of tests was
run to determine the dependence of the tangential stresses on the rate of
heating-of _the-pipe up-_to a-temperature:of-550°0, _Results-are- shown-— - |—-B .
graphlcally. —If-the "rate! stresses are added to the Btatlic stresses | [
“freasured with the tensometars, the authors arrive at a value on the order|  FHEE
_—jSS/ mmg;}!hiﬂh;;iﬁ_: closa-to-the-standard-yield-polnt-for -1Khi18N127—-{—- s
f.el,- In concluslon, the: position 1s advanced that one possible -
o ,reasongfor:thé;rallure;of;welded;joints:in;austenitic:steelfsteamipipesi4—4*
‘48 the increased magnitude in the sum of the stresses brougnt about by :

... bhe superposing of significant "rate" stresses, connected with variatlonsg|
2. in the steam temperature, on top of the static stresses. Orig. art. has:
-4 formulae and 5 figures. S -

.| SUB GODE: 11,13 SUBM DATE: 00  ° . ORIG REF: 003 OTH REP 000

e
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_YELIZAROV, D.P., kand. tekhn. nauk; FEDOROVICH, L.A., inzh.; YASIN, S., inzh.

- Stresses during the heating of thick-walled flanges of main o
. steampipes, Elek. sta 36 no.L:36-42 Ap '65. (MIRA 18:6)
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AUTHORS: Yelizarov, F, V., and Yurkov, Yu, A

TITIE:  ThHe Spectra of Phase-Keyed Bignalsq

PERIODICAL: Elektrosvyaz', 1959, Nr 10, PP 1%-22 (USSR)

ABSTRACT: To solve problems ariging in telemetric and other systems,

in which the phase of a carrier oscillation 18 vkeyed",

R = A E, =t 24 : 23‘
APPROVED FOR RELEASE: 03/15/2001 &

it is of practical importance to know the spectTum

characteristics of pulsed and continuous oscillations,

which are phase-keyed in various ways. The problem 18
formulated as follows: it is required to find the //
gpectrum of a single-pulse, of a series of pulses, OT At

of a periodic train of pulses, the duration of each

being <, and the oscillation within the envelope - the _
contained oscillation - being harmonic. during .
the time T the phase of the contained oscilla%ion changes

by a step q times and remains unchanged for a time Ty

between steps. 1B the general case, the value of
phase after sach step can be written in the form
D x Sy i can take any value, positive or
negative, the total number veing q. In the case of a

periodically phase-keyed signal, the values of i in
each pulse repeat in the same sequence.

CIA-RDP86-00513R001962610010-5"
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68056
S0V/106-59-10-2/11

The Spectra of Phase-Keyed Signals

periodic train, the repetition frequency of the pulses F
is made equal to /t, then this pulse train becomes a
continuous, phase-keyed signal., Depending on whether

. the signal is a periodic or an aperiodic function, then

N the Fourier series or the Fourier integral respectively -~ [
is used, The formulae produced are applicable to any L/f/
shape envelope and any non-random keying law, but for
clarity the Authors choose as examples signais with
- rectangular envelopes and_step changes in phase, in which

i takes the values 1, 2, 3,...4 Q. The Authors first
consider phass-keyed, aperiodic functions, consisting
of either a single pulse or a gseries of pulses, The
general expression for any component can be written

£3(8) = B(6) sin (ug o)

where k P k.
<- _ < PURE.
: \-J Ta T - B 2,, "k
a=1 a =1

Card 2/4 T, (t) = O outside the given interval, and k = 1, 2, .., Q

Sltos AR SR

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-0513R0019626100
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The Spectra of Phase Keyed Signals

is the number of the pulse component; Fk(t) is the
function describing the envelope, and Oy 1is the initial
phase of the contained oscillation., The spectrum for

a single pulse is given in Eq (3), and for a series

of p pulses in Eq %5) and (6); Eq (5) is applicable when
p is 0odd, and Eq (6) when p is even, Next is investigated
the spec%rum for a periodic train of pulses of the type

£1(t) = F1(%) sin (u b + €h> when 0 t<7; )

Pt LT 4T \
2r< t<<2T + 1 and so on , J /
£,(t) = O outside the given interval J

where T is the period of the pulse sequence, T = nT

n >1 and is a whole number. The spectrum is 0’

written in several forms (Eq 10 to 13)., The general
Card 3/4 formulase obtained are spplied to sixteen particular

R G 22114 e B LA LA BT

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5"
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N

examplees and the results tabulated in Tabl
e 1,
is 1 figuve, 1 table and 4 Soviet references. There

SUBMITTED: May 21, 1959

Card 4/4

B 11%&.‘?3‘1@ i - i;" 3t s s T
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YRLIZAROV, G.1.

i W AL S i M

Mffect of physical culture on the development of childrem of the
nursery age, Pedlatriia no,2:84-85 Mr-Ap 'Sk, (MIBA 7:6)

1, Iz detskikh yasley imeni I.V.Stalina (g, Kurgan, odbl,)
~ (INFARTS,

*eff, of phys, exercise on develop,)

{ PHYSICAYL EDUCATION AND TRAINING,
saff, on 1nf. develop. )

(BODY HRIGH?T, ’
*eff, of phys, exercise on 1nf. develop,)

(BODY WRIGHT,
*off, of phys., exercise on inf, develop.)

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962610010-5"
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YELIZANOV, G.P.

Clinical aspects, prophylaxis and therapy of dermatitis caused
hy caprolactam., Gig.truda i prof.zab, 3 no,3:20-25 My-Je '59.
. (MIRA 12:10)
( HECAIGE THY LEN IMINE ~-TOXICOLOGY) ( SKIN-~DISEASES)

APPROVED FOR RELEAS 03/15/2001 CIA RDP86 00513R001962610010 5"
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S M R LU g (g ot )

Ocﬂupa.ianal diseases of the sgkin in workers of the radlie-re-—
ceiver.sets industry. Gig. truda i prof. zab, 7 no,1:49-50
Je®63. . (MIRA 16312)

2y :...9& A..fz sl S 4 RN I

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86 00513R001962610010 5"



YELIZAROV G.P., SEREBRIAKOV V.I. (Gcr'kiy)
Occupational skin diseases cauesed by DDT end hexachloran,
Gig. truda i prof. zab. 7 no.3354=56 lir*63 (MIRA 1731)

1, Instytut glgiyeny truda i professional'nykh bolezney,
qu'kiy-

APPROVED FOR RELEASE: 03/15/2001  CIA-RDP86-00513R001962610010-5"
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YELIZAROV, 1. (g, Kazan')

Method of detecting shorted turns, Radio n0,5:33 My'5S5,.
(Electric coils) | (MIRA 8:6)
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B REICREAAIST. ]
'\"'.A .'l~." R

.:~‘¢.3{_-A.n_
_ YRLTAAROY, K. H. .
) . YELIZAROV, KN,

—

[Busic theory of atomic structurs; for the physics course in

secondary schools] Osnovy ucheniia o stroenii atema v kurse fi-

zikl srednel shikely Leningrada. Meskva, Gos. uchebne-pedagog.

izd-ve, 1953. 166 p. (MLRA 7:7)
(Atomic thsery)

APPROVED FOR RELEASE . 03/15/2001 CIA RDP86 00513R001962610010 5
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- YRLIZAROV, KW, L

. R
[nectramagnetio oscillations and waves in the physics course for
secondary schools] Elektromagnitnye kolebaniia i volny v kurss fiziki
srednei shkoly, Isd, 2-e, Leningrad, Uchpedgiz, 1954, 183 p,(MLBA ?:12D)

(L 1410w S
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Tmorxmm, Nonna Hikolayevna: mumov. L.H., redaktor s
[(Peaceful use of atomic energy; & bibliography for students in
classes 7-10] Mirnoe primenenie atomnoi energii; rekomendatel'nyi
spisok literatury dlia uchashchikhsia 7-10 klassov. Leningrad,
1956, 24 p. (MIRA 9:7)

1, Leningrad. Publichnaya bidlioteka.
(Bibliography--Atomic power)
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YELIZARY , Ronstantin Nikolayevich; BARKOVSKIT, I.¥.. redaktor; MAKRUSHIN,
. Vok., tekhnicheskiy redaktor.

[Organizing the physice lesson; a manual for teachers] Organizatsiia

1gd.2-0e, ispr. i dop. Lenin~

aroka f£iziki; posobie dlie uchitelei,
. Ms.uchebno-padngogicheakoe 1gd-vo Ministerstva prosveuhchenua

RSPSR, Leningradskoe otd-nie, 1956. 207 P. (MIBA 9:5)

(Physics--Study and teaching)
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TIHOFEYEVA, Ineea Hikolayevna \I&LIZA&OY K N.. redaktor
T,

[Machines in industry, agriculture, and transportation; & biblio-

graphy for students in grades 7-105 Mashiny v promyshlsnnosti,

selfekom khoslaistve, na transporte; rekomendat'nyi spisok litera-

tury dlia uchashchikhsia 7-10 klassov. Leningrad, 1957. 34 p.
(MIRA 10:3)

1. Ieningrad, Publichnaya biblioteka, ,

(Bibnography-nachinery)
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RUMYANTSEV, Ivan Vasil'yevich; JBLIZAROV, K.N., red,; RAKOVITSKIY, I.G., ~

tekhn.red.

[Demonstrations in the study of kinematics and the laws of dynanics
in secondary schools; a manual for teachars of physicl] Demonstratsii
pri izuchenii kinematiki i zakonov kinamiki v srednei shikole;
posobie dlia uchitelei fiziki. Leningrad, Gos,uchebno-pedagog.
1zd-vo M-va prosv, RSFSR, Ieningr.otd-nie, .1957. 95 p. (MIRA 11:3)
‘  (Kinematics—Rxperiments) (Dynamics--Experiments)
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YHLIZAHOV, Konstantin Nikolayevich; BARKOVSKIY, I.V., red.; LEGNTYEVA, L.d.,
“tekhn,red, ’

[Alternating current in the physics course for secondary schoola:

a manual for teachers] Peremennyi tok v kurse fizik{ srednei

shkoly; posobie dlia ucheitelei, Loningrad, Gos, uchebno~

pedegog. isd-vo Hwva prosv, RSFSR, leningradskce ot-anle, 1957,

276 p. (MIBA 11:4)
(Rlectric currents, Alternating)
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"APPROVED FOR RELEASE 03/15/2001 CIA RDP86- 00513R001962610010 5

mxzmov, Konstantin Nikolsyewich: BASOV a.V,, red,; KORNEYEVA, V.I,,
tekhn,red,

{Pundamentals of the tenching of the eleotric field (electrostatics)
in secondary schools; teachers manual) Osnovy ucheniia ob elektri-
cheskom pole v srednei shkole (elektrostatika); posobie dlia uchitelei.
Moskva, Gos.,uchebno-pedagoz.izdrvo M-va prosv,RSPSR, 1959, 173 p.
{MIRA 13:4)
(Blectric fields)
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" AGCESSION NR: AP4033129 5/0120/64/000/002/0126/0127

AUTHOR: Makov, B. N.i Yelizarov, L. 1.; Dmitriyev, Ye. A.

/,,....-,_,u..k_«-mu woiiie e

 TITLE: Methods of measuring dissociation cross-sections of H} fast ions
pasaing through gas targets

SOURCE: Pribory* i tekhnika eksperimenta, no. 2, 1964, 126-127

TOPIC TAGS: cross section, dissociation cross section, hydrogen ion :
dissociation, hydrogen ion dissociation cross section, collision chamber, 3
gas target

' ABSTRACT: To obviate the difficulties in selecting slits in the dissociation
. erogs-section measurements, & new arrangement (see Enclosure 1) is suggested'’
in which the currents are measured directly in the callision chamber. The
hydrogen-ion beam is admitted into the analyzer chamber ACh through 8lit S, .
The collision chamber CCh'is separated by a partition which helps in trapping

) v"f;;;;;, 1/&2‘

=
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' ‘extraneous ions,
. an electromagnet,

RE

* ACCESSION NR: AP4033129

The beam focused with a 900

Both chambers are traversed by a magnetic field pProduced by
deviation passes 8lit S,. The

_Initial jon-beam current is measured immediately beyond 5, by a retractable .

- receiver 1,

' (3.5-15)x10°%
f= 1.1,

SUBMITTED: 17Sepé2

'SUB CODE: Ns

The proton current i, ‘
‘tydrogen-ion beam Was passed through 4x'8-
The current
torr: total cross-section, 6

Orig. art, has: }] figure.

ASSOCIATION:‘ none

! - NO REF SOY: 001

e

APPROVEAD _FbR RELEASE: 03/15/2001

i8 measured by a Teceiver P. A 100
and 3x 10-mm slits

measured wasg 25 microamp: Pressure in the collision chamber,
+3x107' em? por molecule, and

'DATE Acq: 11May64

-key .
» respectively.

ENCL: 01 .

OTHER: 00]

| }C—IA-VRDPSAG-OOS13R001962610010-5"
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ELIZAROV, N.

-‘..Www i

Our practice and several deductions, 50;3. trud 8 no.b:40-4, Je '€3,
(MIRA 16:9)
1, Nuchal'nik otdola orgunizatnii 1 oplaty truda Stavropol!skogo
krayevogo upravleniya proizvodstva i zagotovok sel!skokhc zyeystvenrykh
pTOduktOVo
(Stavropol territory --Agricultural wages)

APPROVED FOR RELEASE 03/15/2001 CIA-RDP86-00513R001962610010-5"
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YELIZAROV N3 ~——-
It 18 possible to work with gasmen, Sov,shakht, 10 no,3:34 Mr
161, : (MIRA 1,17)

1, Zamestitel' nachal'nika uchastka ventilyatsii shekhty
"Koksovaya=1" Kemerovskogo sovnarkhoza,
(Mine ventilation)
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YBLIZ&QQZ ygola Pedorovich KHASHBNIHNIKOV. G.D.. radaktor- KOKAR'KOVA
LY., r ﬁktor hizdntel'stva, XUZ'MIN, G.M., tok:hnlcheskiy redaktor

(8tereoplanograph manual] Posobie po raboto na stereoplanigrafe.
Moskva, Izd-vo geodez, lit-ry, 1956. 175 p. (MLBA 9:8)
(Photogrammetry)
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YELIZAROV, Nikolay Fudorovich; GERTSENOVA, K,N.; rod.; KOMAR'KOVA,
e T V:., véd. 12d-vaj HOMANOVA, V.V., tekhn, red,

[Textbook for operating a multiplex] Posobie po rabote pa rul'ti-
plekse. Moskva, Geodezizdat, 1962, 170 p. (MIRA 15:7)
(Photogrammetry)
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PERVOZVANSKIY. V.V.; YELIZAROV, MN.F.
P e s d
Stereotopographic surveying 4in wooded regions. OCeod. i kart. no.l:
31-39 Ja ‘'62. (MIRA 15:1) . .
(Aerial photogrammetry)
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VASIL'YEY, V.M,; AVILOV, A.A,; AIMAZOV, A.D,; BALASHOV, A.Y,; YOLKOY, A.M,;
JELIZARQY, H.Q.; LAPUTIN, A,Ya,; RYABOV, V.M,; SABUHAYEY, V.B,:
SAMARIN, D.aA,; SUETIN, V.A,; KHERSOKSKIY, Eh,H,; TSZTEL'MAH, 7.V,;
'GORBACHEVA, N.A,, red,; TRIPOL'SKIY, L.G., red,; HANINA, X,P,,
tekhn,.red.

[The angler's reference book] Nastol'naia kniga rybolova-sportsmena,
Moskva, Gos.izd-vo "Pizkul'turs i sport,® 1960. 237 p.
(7ishing) (MIRA 14:1)
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